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THE INABILITY OF CERTAIN FLUOROCHROMES TO INDUCE
CONTACT SENSITIVITY IN GUINEA PIGS*
FLORANTE C. BocoBo, M.D., PHYLLIS D. KIND, Pn.D. AND ARTHUR C. CURTIS, M.D.
One of the varied applications of fluorescence
microscopy is the tracing of fluorescent materials
introduced into animal tissue as in the fluorescent
studies of the carcinogenic hydrocarbons which
emit intense blue fluorescence upon activation by
ultraviolet light. Even intracellular penetration
and distribution can be studied. With this in mind,
the possible use of a strongly fluorescent chemical(which is, at the same time, a potent contact
sensitizer) in studying the fate of the antigen in
contact sensitization is considered. Inasmuch as a
number of dyes are known to be strong sensitizers,
it seems more probably that a suitable chemical,
exhibiting both fluorescent and sensitizing proper-
ties, can be found among the fluorochrome dyes
already being used in fluorescence microscopy.
The purpose of this study is to pursue such a
search. Furthermore, in view of the more and more
extensive use of these fluorochromes, data on their
sensitizing capacities may be of value as regards
the possible occurrence of contact dermatitis
among individuals handling these dyes.
MATERIALS AND METHODs
The fluorochromes examined were: acid
fuchsin,t acridine yellow,t acriflavine hydro-
chloride,t alizarine blue S,t auramine O, fluo-
rescein,t phosphine GN,t primuline yellow,
rhodamine B,t rose bengal,f and thioflavine TG.t
The aniline dye and known contact sensitizer,
p-phenylenediamine (PPDA) was included as a
positive control. To be suitable for use in experi-
mental studies of contact sensitization, the fluoro-
chrome should at least approximate the sensitizing
ability of PPDA.
Percutaneous Application
1. Each dye was dissolved, or suspended if
difficultly soluble, in absolute alcohol in 2 per cent
concentrations. Thirty-six guinea pigs were then
shaved on the right flank; 0.5 ml of each dye
preparation was painted on the shaved area of
three animals. This was done daily for 14 days.
The painted areas were observed for any skin
changes. One and two weeks after the last ap-
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plication, the animals were skin tested to 1 per
cent concentrations of the corresponding dye by
placing one drop of the test preparation on a
shaved skin area away from the original site of
painting. The skin tests were read at 24 and 48
hours, using the appearance of erythema andinduration as the criteria for a positive reaction.
2. The above experimental procedures were
repeated on another set of 39 guinea pigs, but this
time using instead a 20 per cent concentration of
each dye in a water-washable ointment base.
Three additional animals were tested with the
ointment base. The daily application was made by
smearing 0.4 gm of the ointment on the shaved
skin. The skin test was done with 1 per cent
solution or suspension of the corresponding dye in
alcohol.
Footpad Injection
1. Each dye was dissolved in olive oil in such a
concentration that 0.1 ml contains 0.4 mg of the
dye; 0.1 ml of each dye solution was then injected
into the left hind footpad of each of five guinea
pigs. The injection was repeated twice at 48 hour
intervals. The total amount of dye injected into
each animal was 1.2 mg. Two weeks after the last
injection, the animals were challenged with a 1
per cent concentration of each corresponding dye
in olive oil. The skin tests were read 24 and 48
hours after application of the test solutions.
2. The above experiment was repeated. this
time injecting the dyes in conjunction with com-
plete Freund's adjuvant. The injectant was
prepared by combining the olive oil solution of
each dye with complete Freund's adjuvant (Difco)
in a 1:1 proportion. The amount of dye given per
injection was 0.5 mg. With two injections given
at four days interval, the total dose received by
each animal this time was 1 mg. These injections
were given to the same groups as were used in the
above experiment, except for the PPDA which was
given to a fresh group of five guinea pigs.
RESULTS
Percutaneous Application
1. Two of the three animals painted daily with
2 per cent PPDA developed eczematoid plaques on
the sites of application by the tenth day. One of
these two showed a positive reaction to the skin
test. The other showed no definite response to the
skin test, indicating that the eczematoid skin
changes were probably due to primary irritation.
The remaining experimental animals did not
show any cutaneous change with the daily painting
of the fluorochromes nor with the challenge
applications.2. With the daily application of 20 per cent
PPDA in a waterwashable ointment base, the
three guinea pigs in the group developed eczema-
toid changes. Initial erythema appeared on two
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animals by the fifth application, with frank ec-
zematization occurring by the seventh day in one
animal and by the ninth day in the other. The
third animal did not exhibit initial skin erythema
until the eleventh day of application nor gross
eczematoid appearance until the fourteenth day.
The three animals did not react to the challenge
doses of PPDA, indicating that the eczematoid
changes they presented were probably due to
primary irritation.
Again, none of the fluorochrome ointments
caused any cutaneous change during the primary
or the challenge applications.
Foolpad Injections
All five guinea pigs receiving footpad injections
of PPDA gave a positive skin test reaction. The
second group of five animals given PPDA with
complete Freund's adjuvant all showed stronger
responses to the challenge doses than the first
group.
Not a single guinea pig given injections of the
fluorochromes, with or without complete Freund's
adjuvant, responded to the challenge dose of the
corresponding dye test solutions.
CONCLUSION AND SUMMARY
Under experimental conditions in which p-
phenylenediamine (PPDA) caused primary irrita-
tive dermatitis or induced contact sensitivity in
guinea pigs, the following fluorochromes did not
induce manifest sensitization: acid fuschsin,
acridine yellow, acriflavine hydrochloride, ali-
zarine blue S, auramine 0, fluorescein, phosphine
GN, primuline yellow, rhodamine B, rose bengal,
and thioflavine TG. It should be noted that these
fluorochrornes are known to be weaker sensitizers
than p-phenylenediamine.
